BV-2 stimulation by lactacystin results in a strong inflammatory reaction and apoptotic neuronal death in SH-SY5Y cells.
Neuroinflammation plays a role in the pathomechanism of many neurodegenerative diseases, including Parkinson disease (PD). Proteasome inhibition has also been known to be involved in the pathology of PD. Recent studies have reported that microglial activation and dopaminergic cell death were observed in in vivo lactacystin-induced models of PD. In the present study, we investigated whether proteasome inhibition had a direct effect on the inflammatory reaction. Lactacystin treatment increased the amount of nitric oxide and tumor necrosis factor alpha (TNF-alpha) in culture media containing murine microglia (BV-2). Neuronal cell death was more pronounced when the culture media containing BV-2 cells (BV-2 conditioned media; BV-2 CM) were harvested and treated with human dopaminergic neurons (SH-SY5Y) than when treated with lactacystin alone. Apoptosis was markedly increased by treatment with BV-2 CM, which could be mitigated by pretreatment with minocycline and N(omega)-nitro-l-arginine methyl ester (L-NAME). These results suggest that proteasome inhibition can directly trigger neuroinflammation, which leads to neuronal death.